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(54) INFORMATION RECORDING METHOD AND WRITING-ONCE OPTICAL DISK RECORDING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an information 
recording method in which recording failure information 
which is required to be recorded repeatedly is restored and 
to obtain a write-once optical disk recording method. 
SOLUTION: First, when the write operation of a PMA fails, a 
write failure position (B) is then retrieved, and a write 
preparation position (A), a write start position in this case, 
is moved to the write failure position (B). Then, it is judged 
whether the power turning-on position (Y) for a write 
operation is shifted to the write failure position (B). When its 
movement is completed, laser power for a write operation is 
turned on. Lastly, it is judged again whether the write 
operation of the PMA has succeeded at a prescribed 
recording unit. When it has succeeded, the write operation 
is finished. 
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(CD)#>t^j CD - R(^T-ie,fL CD). 
10 i£#CD - Rm?h&f i Wtffi&)jL&&mt— ^^^(Ti:^ "CD 

- r " ), ^tm^^^MUM^^m^^m^M:^^^'\^it 

£AUc,3&i# t'^^WI^^^ PMA E.#g^^/M"£ > Mt&.R 
20 (Session), #>Mt t '^J ^Mrft -t- f 

% TOC(JD i$LJ$L). 

25 &^&%L%;%-7ttf)it.%&, t®m Wit &J3-XiZ>&&TD _L„ 

— ;£CD - R^j^EI E^^L^t^^j^--^-^— , e^— # ^ "f 



gift, &CD - R¥iti?mt&ftfiL7r&^> §**»PMA,TOCjS,TD«l 



20 ^^.iC^^H&tei), ®*l&%&ikM CD - R #7^- 



S 1A J. lD^^^Ji^W^^^^*®; 

20 S 4 SI fL^MM 4 & & ^ gdfc&jfc ft * S ; 

® 5 A^^^^^(Linkblock)^^t^^^^^*®; 

25 ®9 ^#M£# (binary search)^ 

® 10 &^%J&ih2UR # — A.it A-J&^ijt J- 1 # PMA ¥] 

30 9 12 ^^#-#^JC^^-^^>t^^i^ TOC 3|A#*']tti& 



9; 
ffl. 

IT it, #4*3*. CD - Rtft-fciM^, ihA. SONY Phillips 

/>aj^i§]^t#^^^ic#^. m*>%^&miii&$L% ISO/IEC(S 

m^ii^^^^CD - R ffl lA^lD^jL^CD - 

R^»£M*fift®. 

lA#f^, ^PCA101(^^^S)&i>j5E.*ifi>fi*At^ 100 ^f: 
rt^tf&fiE^I*. PCA101 ^^f-^T?^^f,lr^^^^*^*']^ 
15 £^te^#]i££ttT#^i&tt^RLE.. 

PMA(f a##K)1024L^tStJL^>&ifct'^ lOOv&^^t^j^PCAlOl 
^8^P^l5r |g. |t PMA102 t, &$.'££i&3t#J CD-R tft^r g £ # -spU # 

PMA102 a^tf-ft^^T. 
20 PMA102 &teJL*Mt&. ^ — f*l^ie,^t4^^Bt^^^ABtl >H T^ 

*5t-f. ^i£*i*$g-t, VX^^K^^^^^^h%-. PMA102 
l^^^^^itil^itil-tf^^^^'i£#^3tiw 0 ^-*p jfe.it fe^W^n Wife, 
it. f-^tACD - R#i*#Mt&. f&iZ&£^7?&4L$: 

MTft&& PMA iZ$J$?t\. $L%k&favX 10 *ft##-7CJMf A. PMA102 . 
-&*t4:, # 10 ^-X2}$itflfe$L&%Wf PMA102 t^M&^A. £ 10 «-£tg 

rt, ^mmt ^^mn^^mk^^^ q itit^ « zero » 

"0" "9" (*J&— <*). £*e.*PMA#^t. * "ZERO" 

30 ^^#r:£&M> "0" J. "9" tfjffimf#£. 



-f-^&te 10 5 n m « o - % - 4 - ^ - 5 - 

^ 5 10 /£, ® %T&$L?J. 10 ^fSjtfj&mkfr. £i*#'Hr>XT, 

^iS^-fiX 10 *.Bt, ^tHHs&^S^'J^^W " ZERO " " 0 " 

5 " 9 ^ PMA *R. £ 10 ■HiJfcfaJ'fc PMA ^tl^ 

4t 10 <k.&#ftWi&$L^£.te$L 5 

+ 100 i$j*H^bFiS}^ PMA EL;fc|4pijtJL£ >Mf&lfc 103 , 104 , 

105 . jt&IJl 103 , 104 , 105 &^^t'^ 100 5&^^*i€iJ«LjL^31 

7vE106, 109, 112, ^1=1 E 107, 110, 113#»?ltb E. 108, 111, 114. 
10 £5]>vR 106, 109, \\2&%fL%J&%L£#L¥lT&nL&^% E 107, 110, 

113 mt^tf} 9 TOC(f) WL). 

TOC115 , 116 , 117 fi^MM£.*»T. ^^^7t#3t, TOC115 , 

116, 117 ;fj£5^3I^E 106 , 109, 112. *fk¥H£& 

il^L&JL&Jt. TOC dfc-f ?|AE 106 , 109 , 112 <ft&46 ( &. £ TOC115 , 
15 116, 117 1*3, -£j£;f:&3 £$I>^E106, 109, 112 rt, *#r«_0f 

^^TOC115, 116, 117. 

&M4£$k%r, it^fc-f n E 107 , 110 , 113 . m IB 4t^te&Ut 103 

¥)$L%km%. **H1B#N*, «^HiL^*:*"t«:iitit^- TNO . 

*t,#i t. -'M* «:JL^->h«L#it,at 118, 119, 120.itilll8, 119, 
20 120 ^&^aii±^?IH&*-«']^i^^E. S IC&v; -fait US 

fa. r&m 1C ^r^, 118 JLitUkfoltM TD(iki£:$i£#)121 

#»##'h-F;&i£118# $L$k%-7LmtM s 1>L 123 „ J?TOC115, 116, 117 # 

-fft, £10121 t. 

TD ttOMt^^T, TD &teJ%mr$£te 122 ft Jtlttfi &>)i-% &mt 
25 4, ^^4&^^©^it^^'M^:^'ft4= TD &te#*F^, ^ — 1*1 
^TDjL, TD4L^-f-§r^ffi^*:#122^^#.JL, 8 
^I^^^TD^tL. #>MM,dj 16 TD #->G#i£#>MLit 

30 i^^i^-TD^S, ££ TD iiiMt&Ht, fanmt&&T$i&sk-£X2 



m ID ;MMT&& 123 ¥j$L&&¥3. ^^»*IH. 124 telMf 123 
¥]^-k^^, E 1 24 E. (run-in area) 1 25 — /M'J ^ ft ft 

-ft 4 k#-->H£4MF£\ « %&M&.-tf& t 4£"& ^ ID ^<H> ;t-*Ut& & 
m 127 tei^iS-^E 125 tfc E (run-out area) 126 4l|h]. 

5 ^E 125 ^i5.it! E 126 *£^S. 125 E 126 

ft. -g-tB^Mf "00" ^E#TD160„ ^TD160t, it^^&f&SL 

10 ^ii^.jL5'Jis.iblE. &&%L%k)k 163 , 164#3£>r*E. 

ffi 3 ;M^£*Jfc&&tt^fe >@3#r^, 
# "00" 6^E^TD170„ ^TD170t, 

vLmt&& 172 #*£tt-ffr&. *tiW " 01 " ^E^,P«I 171 
tf-fc&K. ^-Mt&k 172 8 Vt(Mf$tm% 1 l^^tiSr 

15 «£MHkl73, 174 ^m^E. 

® 4 ^m^&&^it&&tf)i&m. -&m 4 w 

" 00 " #7 E^ TD180 . £ TD180 t, fc^l%^&&^^Jk&lfo J fc^t 

1*2 gift -^ii^^-Wt, ie.^** 
mnlftfj'lt&iL&Jt. £r*n&&% "01" ttE4Jfl;**U&181 ^i&^E. 
20 181 * -fc^Mt TD180 Jttf -Mfcft A. 183 , 

184 Ti/t^tE. 

9 5 &^4fc^#*k#*fc###. **@ 5 #f^, #fc&&lMfc&*B. 191 
^— ^$t$kik, i*^E 192 ^ 4 ^N»*M*i* £ E 193 # 2 

25 -&«£J&E 191 jfaisJVE 192 , 4ft ^iHf ^^^^^t^^^^^-lt^^^ 
^£E 193. 

ffl 3 #N*#T £ -fciE/ff 4 & & @ 4 #r^frv? SI 5t-fc£/f£& & & & + 



# * t ffi ^ « * — ^ - >Mt & & . &m * m 7t^J$Lit& 

10 TD jfp CD - R # TOC ift^#iL^U&, (ft 

##£CD - R§df PlliiatW^-, Pp — ^ 
15 $L&¥j$k&- 

Mitt? ^ilie.^#:#at, itit^^ PMA £tt*t4lM£»l>fcifc&#1* 8 EL 

&&iZ&&%&te&4t&iZ^M&%famjftfoM CD - Rl ; ^J-f^^ 
^'ta^^,itJL(CLV)#^CD - Rl^J.^^2; &JM^JflL %L%M%Jk. 

^&#&^fc&&#g#;fc3M&*:5 ; «^Lffi^>& CD - Rl ^ 



W^^fi/^^tf^tf^I 7 ; ffl-f >a EFM(8 $. Ui%M)J& 

&WMfc&fttt&tfiz&ft J £*>\&& t M EFM fyikMQ^ik&irXrSJb-lL 

5 fy^-frtf] CPU(t*^t^#->t)^^ 10 ; $r^fttikjk^^$'<k.tfi PMA , 
TOC , TD 11 ; # "f ^Bt##^^t-til^^f ^-#«>NH* 

g9; jf] -f /iL^^^^»^i^^'J^#^J^J-^^J^^a & 

12 jfcig $H*3L-if%-%lfa&#]st& p 13 . 

T^#^i£^^&^A^#^i£^c&, CD Rl i!i±4Hfr*M*fi&& 
10 &]3L&&%12, >fsUJt*,^3^^JJ.*b*,*L2, ^mt^3i£i£^'J4£1^G 

3 CPU 10 . 

u 7 ^nm^/^m 8 jf* cpu #^ 10 , 8 

15 #H 9 ^Mt-f-^f'JH 6 , <t^^lH 6 it^Jife.#«* 5 ^^Lib^^— , 
9 i^^Mp-^t* 12 , 12 i£#-3'J*fc tr 13 . 

&v&J&\2fr&&m- 11 . 
20 #*]T, $Mfr 2 «^^ia^.^it^L(CLV)4H& CD - Rl . 

CD - Rl _LiU«. ifc#^5^jt^^^«rjb^lfc-A^J^-?-*k3£* 

7 7M*m&^ 3 . ^ifi*,^ 3 3&.i±%fa$>'A'y&iL~ tetter 
jk^mm^it^^m^^t-^m^t^m^ cpu 10 . 



Sk-fL&JKM. $Jt— CD - Rl t, iS-it^^ (wobbling)^ CD - Rl 

5 tei'ffr&tf^ CPU 10 , #JL CPU 10 ^M&it^'tii-ft 

— ^Xjfc£*e.£3LJL1i&£. CD Rl 6*r3$Jt£i£ 

CD - Rl ^^t£ili»Bt, iii± CPU 10 *Mfc*U*mfc 

1 0 ¥j PMA , TOC jf» TD ^ #t&i& ^ tL. % %J%i& jL4t-ffr%L M. it f& 

at, CPU 4^ 10 Ji£*#>^iiHir-f-*«fl 7 ^^^t-f-^^RF-ft-f^ 

^*^> CPU ^ 10 T^^-^M^J-'ft-t^^^ MlM-^^^^l RF 
15 4t -f - ?fp #M%48b&— 5t JE-^ft -t * # i& 3t it . 

*»^i£it CPU 10 *M ^JZ.xM&^&'fft il&t&i&i&H ffi f" 
-koZLi&it CPU 10 ^ $L&.ffoSE-*fc M M 

20 >^ii.itCPU4^10^^^j£.^i4^^^^^^^PMA, TOC, 

TD $k&ib9kJfci&$.%-7l, CPU ^ifc 10 f£*M£43L^t&. 3&3&TSLM.4t-ffr$L 
m*£lt^&mzsk$L$t&i-* J&Jff . CPU 10 4 
^ 5 # JLi£-& kjk^n¥}1t n 31 1 1 # # # i£ ijl i*L$cl» 
PMA . TOC , TD it Bt , CPU ^ife 10 to&m.&MJtm#l 

30 Jl^E. #JL, CPU^fc 10#it#^5 #^>Jie.^iUfc;fcittt*Hfc*F^. 
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i£*K> RF It-f-i&Mir-t ^'K ^-f-^'J^^i^^^^^-t*^^ CPU 

fft&n 8 , it#*,Mfc^&/*M%& 8 tflMfc^**' EFM fa^tfi^lUTK 
10 itHMfttm.. & EFM - ^#]^4tH±^t^,Mt^B#] H 6 . it^ift*] 
% 6 *M&^CPU 1° ^rA^^it^itW£#^t-t-^ EFMi^#]^^4ti± 

^fc^ii^^fc^M'J cd - ri just^A-a^w^, 

iZ%L& CD - Rl _h„ ^t#^il 9 ^f)««^*.It«lt#ii^** 



15 %fc3Lif^Jl^Wtei&tf$tmWM&^^i*) 

5 CD - Rl it&Jhft^ ^-t*haSI7^tt4»/lf^ 

n 8 &tik&mj*ftfe% 9 , ##«;t#^n 9 tfj$L&mi*W&rv 12 a 

20 ^^'J-j^^fc^^^ife,*. 

f&Js, &M$rfoT-~^n%-$-m. S102 , 
'h-f 3000 >Mfc£L;fcaL *»^44.*S^*.'h^-f 3000#JSit,aL 

30 ^J^h-f 3000 >MfrS;fci£, *»^J^J»LS102^ Jl^, 

^#J$L103, ^il^^^^itil^^JHT*^ RF -fT^A*. 
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5 SM&ffl. 

&CD - Rl_h^*E^^^i. ^Ji£^#4£S112, ^tiiSifc 

##*5 %%t£&tf]]£jiLitL&7r&, 9rg&&ftH~tejLtiUkM. &&&&& 
#W£4jMfct. 5 #t-f&#3] CD - Rl 

15 3^f|7^;tRMt-t^k^«^*, ^J*f^«r>^cpu«*io. 

m S113 , 5ii± CPU 10 Jft£Jfc3M£#: 5 

E#3M&^EiL;8N?Ett£ML. **#JM^M*:5 ^JiM^&^EJMfcifrELtt 

20 -Mv&n?L#msu3 m "&r &^&), MUt^^^msiu, 

CPU 1 0 4£riW3t^l J8M»4&5* * JBL;iM£*! -f*J JR. * ^ 3 « 5 

#U&, ^Jiib^T— ^J^J» S115 , £iUL;3 CPU 10 ^S^jfc 

25 E^*h^tJ*], *»^J^J«LS115 # 4t^, J3'J^J#^J#^S116, 

&i£X£ift&g.tf&&m£% **E^T. 

;M^tt, I>J^^#^*5iti±«E. &#]3&X#J*S117, 
5 l^ftE^WI. 
30 ^T— #*S118, CPU&ifc 10&jfc3M&*:5 «&#Ett*H&>$rfti£ 

fritilJ**. -£J;t:*Nfc S119 , CPU 10 5 4.^J»J 



Mit^^tk 5 ft&&fa&ft&5iu&&, ^%.n^m. si 19 ¥in 

5 ^, -k*&p]3L$-mSU9 m M&Mi3i^m~ S120 , ^iiJL, 

cpu io ^ia^^lil^^^^^^^H 5 !^^^- 3 > 

^#Jii^vT-#'J^#^ S121 , &i&M.m CPU ^ 10 

io g^ff^^^^K si2i # "4" ;M^#. *£*i3tx 

® 9 &&&&&&&& mm. 

^#®9, £.£W£*H£4U&, a#>]^vT— HIL^m. S131 , £.i&.£, 
CPU ^ 1 0 ^ 5ti£i±4jt £ if # jfcaUfc* t ^> RF -ft-f ?f[m^tfi 

20 'J^'hf- 4 ^*b^*.5t, -fr&nit-frm. S131 ;M^> jl'J^#jatA^ 

^S132, ^.iti, *#3l&5^R*.#£tf ty^jM^. 

%^PLL(#;^Sf)%^(^7frtlj)„ PLL ^^(^7?:ib)^#^ii^]^f-f-t^:Bt# 
mt-f, ■frJLfc-gtktfj^mtk^ CPU 10 , CPU 10 iiit-ft.^«TA. 



mM&^r-nzL^m si33 , ^iiji^ cpu m#t 10 

5 *5^^1t^i, ^^#'J^mS133 ^"^"^^^j, *J.&*liibV*N*S135 , 
^^#^S134 ^ S135 0r^tt£Mt, I'J^JS7^J#W S131 , CPU 

10 ^MiE^^'J^f 4 >MbSjkait, &^J£.;*N*S131 # 

f&Js&ffli&^lp-m S136 , ^iilitfM 5 v&^E^^^^J^f^il 

5t#^ S137 ffl H^r^, ]3'J^^^^^i^^^E^4Me.^£^fal6^ 

15 iiJf. 4£#]a&>V^* S139 , &i£M.%ift&M.tf&&iM-&&&&&&% 11 t> 

mm^vt^-T-nit^m si38 , ^iticpu«*io-*^*,#«* 

20 #J^S138JfJ "4:" ;M*#. »I&*iabMNfcS139, £iti##'i££#Afe,*t 
25 & &iE.3Uk3M£* 5 § Tfipfritt^J Zi^m S137 . 

pma n^ftpMbmm. m n 

30 it Ate ^ # ^1 s . 

^#®10, £PMA^*H63J5, 4S#]iJfcA.#*Sl, &i£J.CPU# 



c^^-te&x A)¥]%zmt^r. m^t^m si , ^iii, cpu m 

S3 14 PMA ^Altll. ^#]i£^#JSfc S3 , ^il^LCPU#^10 

^t-#'J^^. S4 , cpu mk 10 miL^mk 5 ^teJXX)^^ 

10 CPU ^ 10 *^'J^#^ S4 5 ^tei(X)£#£'J^^4^ 

mt^m S4 ffl JLtf^, HiJ4t^]ii^#^ S5 , ^iiX CPU 10 ft 

15 m^WS6, &&.2.CPU&*k lO^JtPMA^ 

^^fLmtffL^-Tt. CPU ^ 10 ll 3 6t 

^I^«^^^^10^il^S|S]«^^^-f-5^„ 5g.ii^-^*ie. 

20 ^^5*a&, :M^'J^#^S6 J$ Jt^, JS'J^i&^^S? , 

^-t CPU m*k. 10 ii.i±#^£#]^t-t^^^^*L 4 5 £(X) 

25 #J^^^jM£^.(C)^&S) 1*1 ¥} E. 4ft. %^$£$k&%%S<$L9SL4k$k 51 . 

^MtJiii^^***^***^!^^*.*-^-*-^). *-^#^S3 £ S6 <ft*h 

fc^m S3 , cpu 10 mtMit^m^mt^ 3 

30 S7 44.*^^*.J«l#.JL(B). ®jtb, 5 U5*H*H&tei#>& CD 

Rl itBt, CPU#* 10#^#J4t-t^il#^^^^ 



-fsug^^^^<3Li(A)^I^A.jlLJfc^Jl(B)flLJ§CD - Rl, jtbN"^ — 

5 CPU mik 10 S4 m 5tit##* 5 ^^.£(X)^:^^^>v>t-^ 

^&&2LM&S.m, £i£^&T*P^5UM£i(B). CPU^ 
10 fll'] Jt-^J* S4 JL5«J Jtm^Vt 5 iti&l.(X)&i&&M%^*J)^2LM4ZM. 
(Y). ^^it#«*5^iiJL(X)^^J^^^iL4t#-JL(Y), :M^']5t#W 
S4^ #J&#]ilbMN* S5 , CPU 10 #^#Mt-f 

10 ^3Uk#^#: 5 ¥j^^^^^^^^^^^^^t-fmM 
U6fr%L&m&&. W PMA Ailt^KB):!^*^ 

t^Jfe-fo^PMA 

^T— #'J^#^ S6 , CPU 4^^: 10 fr*Jk&&iilL&&toT&%L%-7LJk& 
j&sfr&iLJk PMA 4£U£^3?^v. tftfyTfrTtL, fe&AM*\ML&& 3 4ft-£ft&*$-% 
15 £ft^fr%.&T&M.ft^M CPU 10 iMI Jt^^JSA^. PMA $t 

itut, — ^AjMfc&^S 13 ^t^^^>^*.JIt<iJL(B)JiJ^^^j^<ii 
(C)^^^^#-^ — ^/Mtifc 53 . 

Q 11 ^4Mfc^ £^#'J — *.^>V*,A-ie.3U£ JL6^ TD %*J$HitoftM 

20 ®. 

* 10 5 tf&M.(X)&M_%%^*Jj^&M&$.(%^&&$. A) 

#>sr jzmt'f. m^^^sn, cpu 10 # 

25 8 . S13 , CPU 10 #— &¥>\t^ VX$^#}jt £Mk *MWJL 

3& 3 , 4 Jfrjfc^* 5 JL(X)#£] !^;MH&X, 

&T*P^>^4ML4H£X(^^*H&42-JL A), gjjtb, 5 & 

CD - Rl ift^N£3r£?#^. 

S14 , CPU 10 5 %QC)^JXn 

CPU4&& 10 ^^_h^r6^#'J^#^ S14 jtfij 5 tf&$.(X)e J &&}%^ 



M^msu m «£» *j##jiibv^* sis , £*L£ cpu 

5 ^*]i4^T— #'j5t#4£S16, ^iiJLCPU^* 10^^TD|t# 

H-f, m CPU 10 TD £ TD Stte^^mZL 

$L$-7ttfi%L%k, ?P 5 150 tjttf^B|S)tt TD 

10 CD - Rl ii^L 3 ^^iS-A^^^f J-5b/k^^. 

■kP$LTDm&&]%^^j!L*Jj, msi6 ft 4^<h>, jays 

S17 , CPU 10 &it&&mt J 2r*k^mik^3& 3 

#^£JU&£(B), ^«.ii.ii4fe^r**L 4 #it##*fe 5 #>{iJL(X)#f!]^A. 

^si6jn 

20 £#JJ|LS13, CFUm&l0ft&Mft^to^ML1l t &-3M4t& 

&^&M&M.(%^ftte4iLM. A)&&]jfrm S17 «.^r^^^^Ut#.i, A^ifc, 
5 CD - Rl #-¥-£:>t£X*M&. iiBfr, CPU ^ 10 

25 Bt, it^*U*i5 ^aUtiLit^^«*it^^A^*A*Jt^#-. SI j*, ifc 
##*5^^^^^i(A)^J^^v^jiIt^5.(B)^^CD - Rl , ^Jtb^at 

CPU 10 &$]7t-frm. S14 #£jfc3M&*: 5 #>(&JL(X);£_^3|^>Mh 
tei#£']^#^&#teJL(Y), ^il#+fr?JLT?P^>^^«L<ii(B). CPU# 
30 * 10 $ miL^m S14 jlSiJ^#^ 5 ¥]&M.(X)&®$)%^*JJ$ L &M&$- 



5 ^T— #'JC^-^S16 , iEi± CPUm* 10 ^^TDlU&^^il^JHk^^ 

?H7tm<Ls?L^7L. fcm&m&^t'ffrw.m^jkit^, cpu4^ 

10 S16 ^^TD «I>1^^&^. TD IU&^JhIl^, 

10 /£^yv«& 53 . 

4~Jt®\2, ^^ATOC ##JiitMMfL S21 , £i?L£CPU 

15 (n^te&3- A). #J$LS22, CPU#&10#^#]^4fr;Ufc^&/ 

«f^H 8 8 A^J&tfMfr^M-ffl 15 TOC 

^T— S23 , CPU 10 #^*]^-tJa3i#^^r^#-^0L** 3 , 

20 CD - Rl 

CPU 10 &T-mt^m. S24 5 ^£i^(X)^AU^ 

£4M* i # fij ^ X # 4^#4iX(Y), £ i&*t *lt 2JL T *p ^ ^ ^ #JL(A). 
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